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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of Group I, Embodiment I (claims 1-4, 9, and 
12-16) in the reply filed on May 12, 2006 is acknowledged. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

Claims 1-4, 9, and 12-16 are objected to because of antecedent basis issues. 

In lines 19-20 of claim 1 , the limitation "the first conductivity type semiconductor 
layer" is unclear because of antecedent basis problems. Is the limitation, "the first 
conductivity type semiconductor layer," referring to one of the two, previously claimed, 
"first conductivity type semiconductor layers," or is the limitation referring to both of "the 
first conductivity type semiconductor layers." The same issue also exists in line 33 of 
claim 1 , lines 3-4 of claim 2, lines 2-3 of claim 3, and line 9 of claim 1 5. Claims 2-4, 9, 
and 12-16 depend from claim 1 , and thus are also objected to. 

Appropriate correction is required. 
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Claim Rejections • 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1. Claims 14-16 are rejected under 35 U.S.C. 1 12, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

In lines 2-4 of claim 14, the limitation "the semiconductor structure that is partially 
separated from the unit cell by the separating member," is indefinite because the 
limitation is conflicting with the limitation "the unit cell comprising: a semiconductor 
structure," which is in lines 9-10 of claim 1. Is the semiconductor structure of claim 14 
different from the semiconductor structure of claim 1 ? 

In line 22 of claim 15, the limitation "is set to 10 urn or more," is unclear because 
it is difficult to determine the feature of the claim this limitation is referring to. Is this 
limitation restating the earlier limitation in which "the source electrode on the termination 
region side extends 10 jam or more," or is this limitation referring to "the first conductivity 
type semiconductor layer?" Claim 16 depends from claim 15, and thus contains the 
same error. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 3, and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Izumisawa et al. (US 6,878,989). 

With respect to claim 1 , Izumisawa teaches a semiconductor device (figs. 1 and 
14A) comprising: 

a first conductivity type (N-type) semiconductor substrate (11); 

a vertical unit cell that employs the first conductivity type semiconductor 
substrate as a first conductivity type drain layer (fig. 1); and 

a separating member (21 , 22) formed on the first conductivity type semiconductor 
substrate, separating the unit cell from other element, 

the unit cell comprising: 

a semiconductor structure comprising three semiconductor layers (19, 20) 
selectively formed on a main surface of the first conductivity type semiconductor 
substrate, 

the three semiconductor layers including a second conductivity type (P-type) 
semiconductor layer (20) and two first conductivity type semiconductor layers (19) 



Application/Control Number: 10/804,018 Page 5 

Art Unit: 2814 

formed to interpose the second conductivity type semiconductor layer from both side 
surfaces (fig. 1), 

a p-n junction boundary between the second conductivity type semiconductor 
layer and the first conductivity type semiconductor layer (20 and 19) (as best interpreted 
by the Office) being substantially vertical to the main surface of the first conductivity 
type semiconductor substrate (pg. 3, [0054]), 

a second conductivity type base layer (26) formed on an upper surface of the 
second conductivity type semiconductor layer (20) and having an impurity concentration 
higher than the second conductivity type semiconductor layer (pg. 5 [0080]); 

a first conductivity type source diffusion layer (27) selectively formed on a surface 
of the second conductivity type base layer (26); 

a gate insulating film (29) formed on the second conductivity type base layer (26) 
interposed between the first conductivity type source diffusion layer (27) and the first 
conductivity type semiconductor layer (19) (as best interpreted by the Office), and 

a gate electrode (28) formed on the gate insulating film (pg. 2, [0052]-[0056]). 

With respect to claim 3, Izumisawa teaches the semiconductor device of claim 1 , 
as set forth above, wherein the first conductivity type impurity in the first conductivity 
type semiconductor layer (19) (as best interpreted by the Office) is arsenic and the 
second conductivity type impurity in the second conductivity type semiconductor layer 
(20) is boron (pg. 4, [0062]). 

With respect to claim 4, Izumisawa teaches the semiconductor device of claim 1 , 
as set forth above, wherein an inequality: (100* |A-B|/A is greater than or equal to 5) is 
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satisfied where A represents a total amount of a second conductivity type impurity in the 
second conductivity type semiconductor layer and B represents a total amount of a first 
conductivity type impurity in the two first conductivity type semiconductor layers (pg. 4, 
[0062]). 

3. Claims 1, 2, 4 and 15 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Onishi et al. (US 2001/0028083). 

With respect to claim 1, Onishi teaches a semiconductor device (figs. 1b) 
comprising: 

a first conductivity type (N-type) semiconductor substrate (11); 

a vertical unit cell that employs the first conductivity type semiconductor 
substrate as a first conductivity type drain layer (fig. 1b); and 

a separating member (boundary between 20aa and 22bb) formed on the first 
conductivity type semiconductor substrate, separating the unit cell from other element 
(pg. 4, [0057]), 

the unit cell comprising: 

a semiconductor structure comprising three semiconductor layers (22a, 22b) 
selectively formed on a main surface of the first conductivity type semiconductor 
substrate, 

the three semiconductor layers including a second conductivity type (P-type) 
semiconductor layer (22b) and two first conductivity type semiconductor layers (22a) 
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formed to interpose the second conductivity type semiconductor layer from both side 
surfaces (fig. 1b), 

a p-n junction boundary between the second conductivity type semiconductor 
layer and the first conductivity type semiconductor layer (20 and 19) (as best interpreted 
by the Office) being substantially vertical to the main surface of the first conductivity 
type semiconductor substrate (pg. 4, [0055]), 

a second conductivity type base layer (13a) formed on an upper surface of the 
second conductivity type semiconductor layer (22b) and having an impurity 
concentration higher than the second conductivity type semiconductor layer (pg. 5 
[0054]); 

a first conductivity type source diffusion layer (14) selectively formed on a surface 
of the second conductivity type base layer (13a); 

a gate insulating film (15) formed on the second conductivity type base layer 
(13a) interposed between the first conductivity type source diffusion layer (24) and the 
first conductivity type semiconductor layer (22a) (as best interpreted by the Office), and 

a gate electrode (16) formed on the gate insulating film (pg. 4, [0054]-[0059]). 

With respect to claim 2, Onishi teaches the semiconductor device according to 
claim 1, as set forth above, wherein a concentration of a first conductivity type impurity 
in the first conductivity type semiconductor layer (22a) (as best interpreted by the Office) 
is 3 to 18*10 15 (atoms/cm 3 ) and a concentration of a second conductivity type impurity in 
the second conductivity type semiconductor layer (22b) is 0.2 to 8*10 15 (atoms/cm 3 ) (pg. 
7, [0094]). 
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With respect to claim 4, Onishi teaches the semiconductor device according to 
claim 1 , as set forth above, wherein an inequality: (100 * |A-B|/A is greater than or equal 
to 5) is satisfied where A represents a total amount of a second conductivity type 
impurity in the second conductivity type semiconductor layer and B represents a total 
amount of a first conductivity type impurity in the two first conductivity type 
semiconductor layers (pg. 7, [0094]). 

With respect to claim 15, Onishi teaches the semiconductor device according to 
claim 1, as set forth above, wherein a plurality of unit cells identical to the unit cell are 
formed such as to employ the first conductivity type semiconductor substrate (1 1) as a 
common first conductivity type drain layer (fig. 1b), 

a termination region (20) for the element region that contains the unit cells is 
separated from the element region by the separating member (boundary between 20aa 
and 22bb), 

the first conductivity type semiconductor layer (22a) (as best interpreted by the 
Office) and the second conductivity type semiconductor layer (22b) are further formed in 
line on a side surface of the separating member on the termination region side (20ab, 
20b); 

a source electrode (17) is formed such as to be in contact with each of the first 
conductivity type source diffusion layers (14) of the unit cells; and 

an end portion of the source electrode on the termination region side extends 
10(im or more than an end portion on the termination region side of the first conductivity 
type semiconductor layer (20aa, fig. 27) further formed on the side surface of the 
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separating member on the termination region side is set to 10|im or more (pg. 16, 
[0190]) (as best interpreted by the Office). 

4. Claims 1, 2, 4, and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Yamaguchi et al. (US 2003/0222327). 

With respect to claim 1 , Yamaguchi teaches a semiconductor device (fig. 12) 
comprising: 

a first conductivity type (N-type) semiconductor substrate (20); 

a vertical unit cell that employs the first conductivity type semiconductor 
substrate as a first conductivity type drain layer (fig. 12); and 

a separating member (64, 66) formed on the first conductivity type semiconductor 
substrate, separating the unit cell from other element, 

the unit cell comprising: 

a semiconductor structure comprising three semiconductor layers (26, 28) 
selectively formed on a main surface of the first conductivity type semiconductor 
substrate, 

the three semiconductor layers including a second conductivity type (P-type) 
semiconductor layer (28) and two first conductivity type semiconductor layers (26) 
formed to interpose the second conductivity type semiconductor layer from both side 
surfaces (fig. 12), 

a p-n junction boundary between the second conductivity type semiconductor 
layer and the first conductivity type semiconductor layer (28 and 26) (as best interpreted 
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by the Office) being substantially vertical to the main surface of the first conductivity 
type semiconductor substrate, 

a second conductivity type base layer (30) formed on an upper surface of the 
second conductivity type semiconductor layer (28) and having an impurity concentration 
higher than the second conductivity type semiconductor layer (pg. 4, [0075]) (it is 
inherent that the base layer (30) has higher concentration than p-type drift layer (28)). 

a first conductivity type source diffusion layer (32) selectively formed on a surface 
of the second conductivity type base layer (30); 

a gate insulating film (34) formed on the second conductivity type base layer (30) 
interposed between the first conductivity type source diffusion layer (32) and the first 
conductivity type semiconductor layer (26) (as best interpreted by the Office), and 

a gate electrode (36) formed on the gate insulating film (pg. 6, [0094]-[0098]). 

With respect to claim 2, Yamaguchi teaches the semiconductor device according 
to claim 1 , as set forth above, wherein a concentration of a first conductivity type 
impurity in the first conductivity type semiconductor layer (26) (as best interpreted by the 
Office) is 3 to 18*10 15 (atoms/cm 3 ) and a concentration of a second conductivity type 
impurity in the second conductivity type semiconductor layer (28) is 0.2 to 
8*10 15 (atoms/cm 3 ) (pg. 4, [0074]). 

With respect to claim 4, Yamaguchi teaches the semiconductor device according 
to claim 1 , as set forth above, wherein an inequality: (100 * |A-B|/A is greater than or 
equal to 5) is satisfied where A represents a total amount of a second conductivity type 
impurity in the second conductivity type semiconductor layer and B represents a total 
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amount of a first conductivity type impurity in the two first conductivity type 
semiconductor layers (pg. 4, [0074]). 

With respect to claim 9, Yamaguchi teaches the semiconductor device according 
to claim 1 , as set forth above, wherein a plurality of unit cells identical to the unit cell are 
formed such as to employ the first conductivity type semiconductor substrate (20) as a 
common first conductivity type drain layer (fig. 12) and a termination structure is 
provided in which one of the first conductivity type and second conductivity type 
semiconductor layers (26 and 27) on a terminal portion of the first conductivity type 
semiconductor substrate (20) is connected to a unit cell that is closest to the terminal 
portion via an insulating film (66) formed on the first conductivity type semiconductor 
substrate (pg. 6, [0096]). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 12-14 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Onishi et al. ('083), as applied to claims 1 and 15 above, respectively, and further 

in view of Krumrey et al. (US 2003/0222297). 

With respect to claim 12, Onishi teaches the semiconductor device according to 

claim 1 , as set forth above, wherein a plurality of unit cells identical to the unit cell are 
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formed such as to employ the first conductivity type semiconductor substrate (1 1) as a 
common first conductivity type drain layer (fig. 1b), 

Thus, Onishi teaches all the limitations of the claim, with the exception of 
explicitly disclosing: 

a first gate wiring for the gate electrodes of the unit cells are provided in a 
peripheral portion of an element region that contains the unit cells, and a second gate 
wiring for the gate electrodes of the unit cells, which extend from the peripheral portion 
of the element region towards an inside of the element region, are connected to the first 
gate wiring. 

However, Krumrey teaches gate wiring for a semiconductor device (figs. 1 A and 
1 B), wherein a first gate wiring (20) for the gate electrodes of the unit cells (3) are 
provided in a peripheral portion of an element region (2) that contains the unit cells, and 

a second gate wiring (201) for the gate electrodes of the unit cells, which extend 
from the peripheral portion of the element region towards an inside of the element 
region, are connected to the first gate wiring (pg. 4, [0051]-[0060]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the device of Onishi to include a first and second gate 
wiring structure, as taught by Krumrey, for the purpose improving the device and 
manufacturing process by saving space (such as the chip area) and enhancing 
topologic convenience (pg. 1, [0015]; pg. 4, [0064]). 

With respect to claim 13, Onishi and Krumrey teaches the semiconductor device 
according to claims 1 and 12, as set forth above, and Krumrey further teaches wherein 
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the unit cells (3) are absent in the element region located underneath the second gate 
wiring (201) (fig. 1A). 

With respect to claim 14, Onishi and Krumrey teaches the semiconductor device 
according to claims 1,12, and 13, as set forth above, and Krumrey further teaches (fig. 
1A) wherein the semiconductor structure (as best interpreted by the Office) that is 
physically separated from the unit cell (3) by the separating member (91), is formed in 
the element region located underneath the second gate wiring (201). 

With respect to claim 16, Onishi teaches the semiconductor device according to 
claims 1 and 15, as set forth above, and Krumrey teaches wherein a gate wiring 
structure (201) is formed on the termination region (fig. 1A). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is 571-272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




